Abstract. Theoretical calculations of the interelectronic-interaction and QED corrections to the g factor of the ground state of boronlike ions are presented. The first-order interelectronicinteraction and the self-energy corrections are evaluated within the rigorous QED approach in the effective screening potential. The second-order interelectronic interaction is considered within the Breit approximation. The nuclear recoil effect is also taken into account. The results for the ground-state g factor of boronlike ions in the range Z=10-20 are presented and compared to the previous calculations.
The total g-factor value of boronlike ion with spinless nucleus can be written as g = g D + ∆g int + ∆g QED + ∆g rec + ∆g NS ,
where the leading contribution can be found analytically from the Dirac equation with the pointnucleus potential,
and ∆g int , ∆g QED , ∆g rec and ∆g NS denote the interelectronic-interaction, QED, nuclear recoil and nuclear size corrections, respectively. The correction due to the interelectronic interaction is considered within the perturbation theory. The term of the first order in 1/Z is calculated within the rigorous QED approach, i.e., to all orders in αZ. The second-order contribution is considered within the Breit approximation. In Refs. [9, 21] the two-photon-exchange corrections to the g factor and to the hyperfine splitting have been evaluated within the rigorous QED approach for lithiumlike ions. The formulae presented in Ref. [21] can be used to derive the corresponding expressions within the Breit approximation. A distinctive feature of the g-factor calculations is the necessity to account for the negative-energy-states contribution, since it is comparable in magnitude to the positiveenergy counterpart.
In order to account approximately for the higher-order corrections, an effective screening potential is introduced in the Dirac equation. It leads to emergence of the zeroth-order contribution difference between the g-factor values for the effective screening and the pure Coulomb potentials. The corresponding counterterms have to be taken into account in the first-and second-order contributions. We consider four different screening potentials coreHartree (CH), Dirac-Hartree (DH), Kohn-Sham (KS) and Dirac-Slater (DS). Explicit formulae for these potentials can be found e.g. in Refs. [22, 23] . We note that the evaluation of the twophoton-exchange contribution in the pure Coulomb nuclear potential is related to some numerical problems in case of the boronlike ions.
In table 1 the breakdown of the interelectronic-interaction correction is given in terms of the g-factor contributions multiplied by 10 6 . The first-order term is split into three parts: the positive-energy-states (∆g (1) int [+] ) and negative-energy-states (∆g (1) int [−] ) contributions and the QED contribution (∆g (1) int [QED] ). The two former are obtained within the Breit approximation. The latter is found as the difference between the rigorous QED result and the Breit-approximation result. The total value of ∆g int is found as a sum of the evaluated contributions,
where ∆g
We choose the result for the Kohn-Sham potential as the final one. The total value of ∆g int would not depend on the effective potential, if all orders of the perturbation theory were taken into account rigorously. Thus the spread of the results for different potentials can serve as an estimation of the uncertainty due to the unknown higher-order contributions. As one can see from the table, the maximal difference of the values of ∆g int varies between 1.6 × 10 −6 for Z=10 and 0.7 × 10 −6 for Z=20. Interelectronic-interaction corrections of the third and higher orders have been evaluated for lithiumlike ions within the CI-DFS [9] and CI [11] methods. The results obtained in these papers suggest that this estimation of the uncertainty is quite reliable. We can also estimate the unknown QED part of the two-photon-exchange correction ∆g (2) int as not more than 0.2 × 10 −6 based on the results of Ref. [9] .
One-loop QED correction ∆g (1) QED is given by the sum of the self-energy and the vacuumpolarization contributions, ∆g
The self-energy correction for the 2p j states was calculated to all orders in αZ in Ref. [24] . The numerical approach was based on the Dirac-Coulomb Green's function in order to achieve rather high accuracy, which is especially difficult for low nuclear charge. Instead, we use the approach developed in Refs. [23, 25] , which is based on the DKB finite basis set [26] . Although, it is generally less accurate, it allows one to easily incorporate arbitrary spherically symmetric binding potential. In order to account approximately for the many-electron QED effects we use effective screening potentials, the same ones that we use for evaluation of ∆g int : core-Hartree, Dirac-Hartree, Kohn-Sham and Dirac-Slater. The results of the calculations are given in table 2.
The one-electron vacuum-polarization correction ∆g VP is negligible for the 2p 1/2 state in the considered range of Z. The dominant effect of the vacuum polarization arises from the twoelectron diagrams, where the 1s and 2s electrons of the closed shells come into play. Still, it is much smaller than the total theoretical uncertainty: for Z=18 it was estimated as 6.4 × 10 −9 in Ref. [17] . The two-loop QED contributions ∆g (2) QED are taken into account to the zeroth order in αZ according to Ref. [27] .
The nuclear-recoil contribution was calculated for boronlike argon in Ref. [17] including the leading relativistic corrections and the screening effect. In Ref. [18] the first-order interelectronicinteraction correction was considered using the nonrelativistic approximation for the recoil operator. Recently, the nuclear recoil effect to the g factor of boronlike ions has been evaluated with the relativistic recoil operator in the zeroth and first orders in 1/Z [28] . These results are used in the present compilation. The finite-nuclear-size correction ∆g NS for 2p 1/2 state to the leading order in αZ can be written as [29] ∆g NS = (αZ) 6 16 m 
where R nucl is the nuclear root-mean-square radius. For Z=10-20 equation (6) gives the values of the order 10 −13 -10 −11 , i.e., much smaller than the total theoretical uncertainty. In table 3 (see table 2 ) are employed. Despite the different approach to evaluation of the second-and higherorder interelectronic-interaction effects, our results for argon are in agreement with Ref. [18] . For comparison we present also the data from Ref. [19] and Ref. [20] . One can see that the difference between the values of Verdebout et al and of the present work grows monotonically from 0.000 045 for Z=10 to 0.000 088 for Z=20. The corresponding difference with the values of Marques et al ranges from 0.000 187 for Z=14 to 0.000 283 for Z=20. At present, we can not clearly identify the source of this disagreement. However, we suppose that the contribution of the negative-energy states was not completely taken into account in Refs. [19, 20] .
We note also that the nonlinear contributions in magnetic field are important in boronlike ions [16, 17] . Recently, the second-and third-order effects have been evaluated within the fully relativistic approach for the wide range of Z [30] . While the second-order effect is not observable in the ground-state Zeeman splitting, the third-order effect has to be taken into account. Its relative contribution amounts to 2.6 × 10 −8 for Z=10 and 3.5 × 10 −11 for Z=20 at the field strength of 1 Tesla and it scales as B 2 .
In conclusion, the g factor of boronlike ions in the range Z=10-20 has been evaluated with an uncertainty on the level of 10 −6 . The leading interelectronic-interaction and QED effects have been calculated to all orders in αZ. The higher-order interelectronic-interaction and nuclearrecoil effects have been taken into account within the Breit approximation. (see  table 1 ) and the one-loop QED correction ∆g (1) QED (see table 2 ). The g-factor values from Refs. [18, 19, 20] [20] 0.663 899 (2) 0.663 325 (56) Total value g [18] 0.663 647 7 (7)
